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Abstract 
This paper investigates the teaching of practical ERP skills to students at German-speaking Universities. The discussion is centred 
on an innovative teaching concept called “The ERP Challenge”, which was developed to give students a hands-on experience with 
a commercial standard ERP system (Microsoft Dynamics NAV). The ERP Challenge consists of a business simulation game based 
on a real-world company case, an e-learning platform and the actual ERP system. The software platform for the ERP Challenge 
combines these elements in a seamlessly integrated way. We describe the design science process for the development of the 
software platform, the evaluation process for its refinement and the possibility to provide the solution as a hosted service. The 
findings from two supporting empirical surveys are presented; these show that the ERP Challenge is perceived as a successful 
means of providing ERP skills by the students and that the feasibility of a hosted service needs to be carefully examined. 
© 2016 The Authors. Published by Elsevier B.V. 
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1. Introduction 
ERP systems are considered to be the most commonly used business software in companiesϭ. Providing training 
and education to ERP users has been demonstrated as an important factor for successful adoption of ERP system 
implementationsϮ. It has been argued that the teaching of ERP skills in university programs on Information Systems 
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or Business is an important part of the curriculum in order to prepare candidates for their future career in industryϯ͕ϰ. 
An approach commonly used to teach ERP systems is problem-based learning. Students are asked to solve a given 
problem using an off-the-shelf ERP systemϱ. This approach is often combined with an e-learning environment that 
provides the material and tasks which are to be solved by the students in the ERP systemϲ͕ϳ. Such e-learning platforms 
can also be used to test theoretical knowledge about ERP systems in the form of multiple choice questionsϴ. The 
application of e-learning systems has been shown to help improve the effectiveness of the learning processϵ. A study 
conducted in 2011 shows that the majority of IS professors that hold Chairs at German-speaking research-oriented 
universities teach ERP related topics. However, only 64% of these professors expose the students to practical 
experiences with an ERP systemϭϬ. The numbers show that the training of practical ERP system skills is not 
comprehensively addressed although one might argue that ERP systems are a topic for which practical skills are 
essential.  
In this paper we present the “ERP Challenge”, a software solution that was developed to teach practical skills in 
ERP system use and that provides an integrated e-learning environment for the students. The ERP Challenge was 
developed by the University of Koblenz to teach the practical use of ERP systems. The software platform is 
complemented by a business simulation game which is based on a case study (business processes) of a real 
organization. The necessary teaching instructions and tasks are provided on an e-learning platform which is integrated 
with an ERP system. The integration between the e-learning platform and the ERP system enables the e-learning 
platform to automatically evaluate the work of the students in the ERP system. The ERP Challenge is designed as a 
complementary exercise to a Bachelor class on ERP systems. The practical part is performed in Microsoft Dynamics 
NAV. The intention of the ERP Challenge is to provide an innovative and motivating way to teach ERP systems and 
to ease the lecturer’s administrative work for the course. The technical architecture is designed in such a way that it 
can be offered as a hosted service to other universities. 
Prior to the development of the ERP Challenge the research group was a customer of the SeresUnit which offered 
an e-learning environment for the ERP system Semiramis by Comarch. When the SeresUnit discontinued their 
University programs a few years ago, the professor in charge was forced to find a new solution and decided to develop 
a new teaching platform in the form of the ERP Challenge with the aim of providing students with high quality ERP 
system education. 
2. Design Process 
The ERP Challenge was developed by a team of students within a student project under the supervision of the ERP 
Professor at University Koblenz. The teaching concept for the ERP Challenge was designed and developed by 
members of the Professor’s Research Group. The development was mainly driven by a Microsoft Certified student 
who provided outstanding expertise and experiences with Microsoft Dynamics NAV and Microsoft SQL to the project. 
A fully functional prototype for the ERP Challenge was developed within six months. Further refinements were later 
made as part of a Bachelor thesis11. The ERP Challenge was used for the first time in the course on ERP Systems in 
the Summer Semester 2014. After the first trial the ERP Challenge was evaluated and further refinements were made 
before it was successfully used for the second time in the summer term 2015. To date, the development of the ERP 
Challenge has followed a typical design science process including two evaluation and refinement cyclesϭϮ͕ϭϯ. 
3. Challenges for ERP Systems in University Education 
Possible reasons why some professors shy away from offering their students a hands-on training with ERP systems 
are rooted in the complexity of such business software which requires a high degree of familiarity with the software 
against a background of constant change of teaching staff at Universities. Practical skills are mostly taught in exercises 
which are given by research assistants or Ph.D. students who have to be replaced every three to five years. Teaching 
a complex business software such as an ERP system not only requires an in-depth knowledge of the functionality and 
use of the system but such systems are also difficult to install and maintain in the University’s IT infrastructure e.g. 
in the form of an “ERP Lab”. Therefore, the choice of the ERP system and the structure of the course heavily depends 
on the knowledge of the lecturer10. Two SAP UCCs in Munich and Magdeburg offer support for German professors 
who decide to teach SAP skills. For other ERP systems, however, professors need to organize licenses, installation, 
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maintenance and teaching material themselves. Furthermore, ERP exercises require the setting of practical tasks and 
feedback – a process that is labor-intensive and requires trained staff. In their study Leyh et al. found that apart from 
the SAP UCCs only a small variety of ERP systems is represented at universities because very few software 
manufacturers are willing to provide their systems10. 
Seethamraju14 and Becerra-Fernandez et al.15 mention similar challenges for Enterprise Software in university 
education that match our observations. The cost of developing course material and preparing and maintaining the 
systems outweighs the benefits from a practical Enterprise Software course. Further, staff training is mentioned as a 
challenge because research assistants need to be replaced regularly. Especially for a single university it is challenging 
to develop a business case and gain sufficient funding which is an issue with tight university budgets14,15. A further 
challenge of IS education is that teaching concepts have to be adapted constantly in order to keep up with current 
business and business system concepts16. This results in teaching concepts and curricula which are not aligned to 
current business needs17. As further discussed by Noguera and Watson16 and Seethamraju14 choosing an ERP system 
is a challenge due to the variety and complexity of ERP systems available on the market. 
As a consequence, a large part of ERP education is limited to theoretical classes because universities are not able 
to cope with these challenges. 
4. The ERP Challenge 
The ERP Challenge consists of four components. The e-learning platform and the ERP system are the two technical
components. The Case Study18 and the business simulation game are the two non-technical components. The ERP 
Challenge is an online self-learning component and is complemented with weekly face-to-face lectures and exercises, 
during which the students can ask questions and see the correct solutions. In the face-to-face lecture theoretical 
concepts about ERP systems and business processes (especially the order-to-payment process) are taught. The face-
to-face exercise provides basic skills about the usage of Microsoft Dynamics NAV to prepare the students for the 
upcoming work packages. In every exercise a short introduction to the relevant modules of Microsoft Dynamics NAV 
is provided and preparatory exercises are performed in class in the ERP system. The actual ERP challenge is an 
individual student assignment (a “work package”) that is solved outside class. In the following sections the technical 
architecture and the non-technical components of the ERP Challenge are further described. 
4.1. Technical Architecture 
Figure 1 provides an overview of the technical architecture of the ERP Challenge. All servers are hosted on the 
University’s IT infrastructure.  
The e-learning platform can be accessed using a range of devices (e.g. laptop, mobile device) or operating systems 
(e.g. Windows, Linux). The ERP system works with the proprietary Dynamics NAV Client and requires Microsoft 
Windows as an operating system. Students who do not have access to personal Microsoft Windows machines can use 
the University’s computer facilities. The technical components are installed on two separate Virtual Machines. 
4.1.1. E-Learning Platform 
The e-learning platform is accessible via the domain erp-challenge.de and is running on Linux. The e-learning 
platform is based on Drupal, an open source web content management system. In order to make Drupal suitable as an 
e-learning platform an extensive framework was developed that extends Drupal with course management features and 
the required databases. 
The e-learning platform contains a fully functional course administration module. Multiple independent courses 
can be created. The course administration allows the lecturer either to import the participants’ names from an Excel 
spreadsheet or to add single participants manually. Currently the import is defined for the official student management 
portal of the university, which is based on QIS/LSF by the HIS eG but the specification of other import formats is 
possible, too. This feature allows the lecturer to add students to the course who are registered via the official 
registration portal of the university with very little effort. 
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4.1.2. Microsoft Dynamics NAV 
In the ERP Challenge the ERP system Microsoft Dynamics NAV is taught. The system is hosted on a Microsoft 
Windows server. Originally, the ERP Challenge was launched with Microsoft Dynamics NAV 2013. In March 2013 
the ERP Challenge was upgraded to Microsoft Dynamics NAV 2015. A special tenant was developed to suit the needs 
of the ERP Challenge. In order to increase the performance of the ERP system, the database is distributed on two 
SSDsϭϵ. The first SSD contains the database. The second SSD is used to store the database transaction logs. 
Figure 1: Technical architecture of the ERP Challenge 
4.2. Technical Integration 
The key feature of the ERP Challenge is the technical integration between the e-learning platform and the ERP 
system. The e-learning platform can directly access the database of Microsoft Dynamics NAV. For this, the PHP 
extension PHPMSSQL is used. To enable the access of Microsoft Dynamics NAV to the database of the e-learning 
platform an ODBC connector was installed and the linked server was configured accordingly.  
The integration of the two systems allows the e-learning platform to evaluate the submissions of the students 
directly in the database of the ERP system. This is particularly useful for courses with a large amount of students 
where the evaluation of submissions have proven to be challengingϮϬ. Another effect of this integration is that users 
in Dynamics NAV can automatically be imported from the e-learning platform. A new page was developed in 
Dynamics NAV which contains the function to import users from the specified course of the platform. When a new 
user is created in Dynamics NAV, a notification e-mail with account details is automatically sent to the user. The 
e-learning platform is designed in a way that allows to integrate other systems as well and is thus not necessarily 
limited to ERP systems. 
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4.3. UniConnect for the Distribution of Course Material 
The e-learning platform is only used to administer the practical (exercise) part of the ERP course. A further platform 
(UniConnect) is used for the distribution of material related to the lecture (theoretical part). UniConnect is a 
collaboration environment for universities based on the collaboration software IBM ConnectionsϮϭ. Each class is 
managed in a separate “community” which is used to distribute and discuss course material. 
4.4. eXperience Case Study (Müllerland GmbH) 
The business simulation game was derived from an in-depth case study that was conducted in cooperation with the 
company Müllerland GmbH. The case study was written in accordance with the eXperience case study methodϮϮ͕Ϯϯ.  
The Müllerland GmbH is a German furniture vendor. The case study focuses on the kitchen trade and examines 
the entire order process starting from the sales meeting in the show room to the actual delivery of the kitchen. 
Müllerland GmbH works with a make-to-order approachϮϰ. Furthermore the systems of the Müllerland GmbH are 
integrated with the supplier’s systems via EDI interfaces. This is a unique feature in the furniture industry and therefore 
a competitive advantage for the Müllerland GmbH. As the ERP system is the core system for this make-to-order 
business, the Müllerland GmbH is an ideal basis for the ERP Challenge. 
4.5. Business Simulation Game (Küchenland) 
Based on the Müllerland eXperience case, a fictional company was developed for the business simulation game 
(Küchenland). Küchenland Ltd. is a middle-class vendor for kitchens and kitchen supplies. The core business of 
Küchenland is advising customers, selling kitchens and assembling kitchens. In the following figure the core business 
process of Küchenland is shown at a high level as a process map25. The process is the foundation for the business 
simulation game and is briefly described in the following sections. 
Figure 2: Core Business Process of Küchenland 
The core process of Küchenland is a make-to-order business. As shown in Figure 2, the process begins with a 
customer order. After signing the sales contract the required components for the kitchen are ordered from the suppliers. 
Once the components are delivered, they are stored in the warehouse. Relocation inside the warehouse is part of the 
warehousing process. On the day of delivery of the components for the customer the components are taken out of the 
warehouse. After this the components are delivered to the customer. A fitter takes care of the final assembly of the 
kitchen. Finally the customer pays the bill and Küchenland pays their suppliers. All steps of this process are included 
in the ERP Challenge and supported by the ERP system. 
The situation of the company in the business simulation game is the following: In order to remain competitive the 
Küchenland GmbH has recently launched a modernization project. As a part of this project the old ERP system is to 
be replaced by Microsoft Dynamics NAV 2015. In the ERP Challenge the students are part of the project team. It is 
their task to demonstrate to Küchenland how the new ERP system can support the core business process. The students 
work along the core process in multiple departments of the company. 
In its current form, the business simulation game is divided into eight work packages. The number of modules can 
be easily changed. 
152   Florian Schwade and Petra Schubert /  Procedia Computer Science  100 ( 2016 )  147 – 155 
The work packages are designed with a workload for one week, except for work packages four and five, which 
have a higher workload (school holidays). Basically, the content and deadlines of the work packages can be rearranged 
to suit the individual needs of the lecturer. Each task is rewarded with a certain amount of points which can be 
configured. At the end of the ERP Challenge, every student who achieved 50% of the points is awarded a certificate 
which confirms that the student gained theoretical and practical knowledge about Microsoft Dynamics NAV. The 
calculated performance points are also used to generate an anonymous ranking table for the course on a week-by-
week basis. Students can (anonymously) compare their performance with the performance of their peers. The course 
ranking also shows the position of the student inside the company. In the course of the ERP Challenge students can 
collect points and increase their rank starting as a trainee up to a chairman. These elements add gamification26 to the 
ERP Challenge and are intended to motivate the students to perform better. 
5. The ERP Challenge as a hosted service for European Universities 
The technical architecture of the ERP Challenge has been designed in a way that it can be provided as Software-
as-a-ServiceϮϳ to other universities and it is envisioned to offer the ERP Challenge as a service in the future. In order 
to develop a business model for the ERP Challenge, a feasibility study is currently conducted with the aim of 
investigating if European professors are interested in the ERP Challenge as a hosted service.  
An online survey is used to gather the data for the feasibility study. Two target groups were identified. With the 
support of the coordinator of the Microsoft Dynamics Academic Alliance (DynAA) the questionnaire was published 
among the members of the DynAA initiative. This allowed the questionnaire to be targeted specifically at teaching 
personnel who is already working with Microsoft Dynamics products. The second target group consisted of hand-
selected European IS professors that are known to offer ERP-related courses. The study is currently ongoing and 
results are expected within the next two months (and can be presented at the conference). The following section 
presents some interim results of the first 26 responses (13 DynAA and 13 European IS professors). 
Among the members of the DynAA the general interest in using the ERP Challenge in a course is slightly higher. 
10 DynAA participants stated that they would definitely be interested in using the ERP Challenge as a service. 
8 respondents in the group of European IS professors also stated their interest. The willingness to pay for the ERP 
Challenge as a hosted service is also slightly higher in the DynAA group compared to the European IS professors. The 
reason might be that these Universities receive more teaching funding or have clearly defined budgets for teachingϮϴ. 
In Europe, professors are often forced to pay teaching expenses from their research account. The DynAA group is not 
limited to European countries and thus some chairs from USA and Asia participated in the study. In both target groups 
the annual contract was mentioned as the preferred payment model. 2 DynAA members also stated that per-user 
subscription would be welcome and 3 European IS professors selected per semester payment as an alternative option. 
The analysis of the interim results indicates that there is a substantial interest in using the ERP Challenge as a 
hosted service to teach ERP systems. It can also be seen that many professors are not equipped with adequate financial 
resources to pay for such a service. One participant stated that “The university has no money unfortunately. Besides, 
universities budget is controlled by the states. It is hard to get money for this purpose.” (Respondent #27). Another 
participant mentions that it is “Difficult to set up a service contract. Could be easier to justify license costs, if cheap.“ 
(Respondent #28). The statements indicate that the ERP Challenge needs a flexible subscription model to 
accommodate different needs. However, there are signs for existing interest and demand in using the ERP Challenge 
as a service. However, finding a viable funding model is critical for the hosting of such a service and we are aware 
that such a multi-tenancy environment is a big technical and operational challenge. There are very few e-learning 
services for ERP systems that have proven viable over time, e.g. the SAP UCCs. The cooperation between the 
SeresUnit and Comarch, on the other hand, was discontinued after a few years. The feasibility of such a service needs 
to be carefully examined. 
6. Evaluation of the ERP Challenge 
In the first run in 2014, 142 students signed up for the course. In the second run in 2015 the number of students 
increased to 185. The course is compulsory in different study programs at University of Koblenz. In 2014, the majority 
of students in this course were enrolled in Information Management or Information Systems. In 2015, these two study 
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programs accounted for only half of the students. The other half were students from the dual-bachelor programs 
“Management and Psychology”, “Management and Economy” and from several Bachelor of Education study 
programs. It was challenging to run the course with students from different backgrounds. After analyzing the results 
of the ERP Challenge and the final course examination it could be shown that students from all study programs 
managed to complete the course with very good results. This confirmed that the lecture and the ERP Challenge can 
be offered to a wide range of students with different backgrounds. 
After each semester the ERP Challenge is evaluated by the students in an online survey. The intention of this 
evaluation is to find out how students perceive the ERP Challenge. In the survey a 6-point Likert scale was used that 
ranges from “I strongly agree” to “I strongly disagree”. The scale did not contain a neutral answer elementϮϵ. From 
the respondents of 2015, 33 data sets were considered for the evaluation. From 2014, 13 data sets were included. In 
the following sections the results of the most interesting questions are presented and discussed. Since there were no 
significant differences between the two surveys the findings are presented together. 
In the survey the students were asked to agree or disagree with certain statements. One of the first statements was 
“The introduction to MS Dynamics NAV in the beginning provided enough knowledge to use the software” (n=46). 
74% of the respondents chose an answer between “I strongly disagree” and “I rather agree”. In a later stage of the 
survey the statement “The introduction to the modules of MS Dynamics NAV in the exercise provided enough 
knowledge to solve the tasks” (n=46) was provided. 77% of the students gave a positive answer for this statement. 
This indicates that the classroom instructions provided enough knowledge about the ERP system. For the statement 
“The size and content of the work packages allowed me to prepare for the tasks” (n=46) 88% of the participants gave 
a positive answer. In combination with the previous statements this shows that the students were provided with enough 
basic knowledge about the ERP system which enabled them to acquire the knowledge which is required to solve the 
tasks in the ERP system. The survey results show that the ERP Challenge helps the students to track their learning 
progress. For the statement “The e-learning platform shows in a good way which questions were answered incorrectly” 
(n=46) 67% of the participants gave a positive reply. For the statement “The amount of the points I achieved and the 
business simulation allowed me to track my learning progress” (n=46) 79% gave a positive reply. This indicates that 
the ERP Challenge provides sufficient ways to the students to track their learning progress. 
In order to evaluate the concept of the case study and the business simulation game the students were presented 
with the statement “The case study of Küchenland provided a good overview of a make-to-order process.” (n=46) 
91% of the students gave a positive reply. Additionally 78% of the participants confirmed that “The ERP Challenge 
provided a practice-oriented insight into companies processes” (n=46). This proves that the ERP Challenge is 
perceived as a good concept to teach the make-to-order process. 
Finally, the students were asked if “The ERP Challenge is an innovative concept to teach an ERP system” (n=46). 
93% of the participants agreed with this statement. Furthermore, 76% of the participants agreed that they “Wish that 
a similar concept is applied in similar modules” (n=46). These statements are two of the key statements for this survey 
because they confirm that the students really like participating in the ERP Challenge. Most of them also want to see 
similar teaching concepts in other study subjects. 
After the first run of the ERP Challenge in 2014 further adjustments and refinements were made. Originally, the 
ERP Challenge was designed with five work packages. In 2015 the structure was redesigned and the work packages 
were split into eight work packages. Because of this the different topic areas can be prepared and reviewed in more 
detail which leads to a higher learning outcome for the students. The content of the ERP Challenge is modular and 
can be rearranged to suit individual needs of the ERP teacher. 
A potential issue is that students are able to view, edit and delete data sets that were created by other students. This 
is a potential source of problems. However, this is in the nature of an ERP system and puts the students in a real world 
situation. In an enterprise ERP system, master data and transactional data need to be collaboratively edited by all 
authorized users. As it is not possible to associate single data sets with users and permissions, a SQL script was 
developed that tracks changes made to student’s data sets. Our experiences after two years show that the manipulation 
of data sets is not an issue. Such incidents only appeared by accident at the beginning of the course and are part of the 
learning process.  
Furthermore, we observed that the students used the forum component of the UniConnect course community to 
discuss the work packages. This resulted in a greater transparency and a reduced number of e-mails that the lecturers 
had to deal with. 
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7. The ERP Challenge in between SPOC, MOOC and traditional teaching 
Recently, there is a trend observable in establishing Massive Open Online Courses (MOOCs) for e-learning at 
universities 30. It has to be noted that the ERP Challenge is not a MOOC. The ERP Challenge was developed as a 
flexible and high-quality teaching concept for Microsoft Dynamics NAV which makes the ERP Challenge focus on 
one special topic. Typically, MOOCs serve a mass audience31 and can be run with minimal intervention by the lecturer. 
In contrast to this, the ERP Challenge still requires the teacher to have a good knowledge of MS Dynamics NAV and 
it needs to be complemented with in-class teaching. ERP systems and their supported business processes are too 
complex to be embedded in a MOOC. This is reflected in a very low dropout rate of the ERP Challenge which is far 
below the typical high dropout rate of MOOCs. As observed by Fox32, the single point of contact in class leads to a 
higher quality of education. As shown this also applies to the ERP Challenge. Fox also refers to an autograder that is 
used in university courses. The application of auto correction mechanisms results in providing faster feedback and 
helps the students to track and understand their mistakes in submissions. These autograders are typically applied in 
Small Private Online courses (SPOCs) where intervention of a lecturer is possible32.  
A typical criterion for SPOCs is to encourage the interaction between learners to increase the learning outcome33. 
This is achieved by the ERP Challenge. Students have the opportunity to solve tasks together in the classroom and 
they can also use discussion forums. The ERP Challenge thus combines the benefits of MOOCs, SPOCs and traditional 
classroom teaching by providing a collaborative course platform, an e-learning environment with automated 
assignment evaluations in combination with traditional classroom teaching. Noguera and Watson16 observed that this 
way of combining the traditional lecture format with a hands-on experience in enterprise systems is likely to lead to a 
significantly higher learning outcome of the students which also confirms the results of the evaluation in the previous 
chapter. 
8. Conclusion and Outlook 
We believe that the ERP Challenge is a mature product to teach Microsoft Dynamics NAV. The evaluation results 
confirm this. A surprising number of students added comments in the questionnaire. Some of these comments support 
our own conclusions such as: “I really like that a real ERP system is offered for us to work with. Practical contents 
and methods are taught and I feel like I gained expertise which will be useful for my professional life.[…]” 
(Respondent #39). 
In the near future, the virtual machines (VMs) which are needed for the ERP Challenge will be migrated to a 
publicly funded cloud infrastructure of University Koblenz. The existence of this cloud infrastructure makes it feasible 
to offer the ERP Challenge to other universities. We have already found a specialized Microsoft Business Partner who 
would take care of the administration of Microsoft Dynamics NAV. However, the cost of financing this partner needs 
to be included in our feasibility study. As of now, we believe that there is only a slim chance that we will find a hosting 
and payment model that will enable us to offer the ERP Challenge to other universities.  
Our evaluation showed that 93% of the students would be willing to invest additional work in order to receive an 
official Microsoft certificate. We also perceive a high interest in the SAP4Students self-learning module offered by 
the University of Duisburg-Essen. In our view these are interesting observations because they show that students are 
willing to invest in making their CVs more attractive.  
We are confident that the ERP Challenge is an innovative and flexible high-quality concept to teach Microsoft 
Dynamics NAV to students from different study programs. 
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